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ABSTRACT 



A compound exhibiting anti-inflammatory properties 
having the formula 




*t 



in which X is H, Hal or CH3COO— ; Rt is 
CHtfCHihCH— ; and R2 and Rj are separately H or 
Hal; and a pharmaceutical composition containing the 
same. 



15 Claims, No Drawings 
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16,17 ACETALS OF PREGNANE DERIVATIVES 
AND PHARMACEUTICAL COMPOSITIONS 
CONTAINING THEM 

This application is a canrintwrion-in-part of appL ser. 
no. 739.131 filed May 3a 1985, now U.S. Pat. No. 
4.695,625. 

Hie present invention relates to 16*17 acetals of preg- 
nane derivatives and to pharamceuocal compositions 
containing them. 

The 16,17 acetals of pregnane derivatives according 
to this invention have the following general formula: 



(D 




wherein Ri is CHtfCHOiCH— . Ri and R3 are sepa- 
rately selected from H and Hal and X is H, Hal or 
CH3COO — . Specifically, the compounds according to 
this invention are the following: 
9ofluoro-2 1 -chloro- 1 6a^l7a-butyudenedioxy- 1 10- 

hydroxypregna-4-ene-3^0Kiione; 

6a-fluoro-l6<^170-butylidenedioxy-U^ t 2lKiihy. 
dxoxypregna-4^ne-3 t 20-dionc; 

960 -fluoro- 1 6a, 1 7a-bury lidenedioxy- 11/3,21 -dihy- 
d>oxypregna-4-ene*3^0-dxone; 

6a-fluoro-9a-chlor(X- 1 6a, 17a-bctylidenedioxy- 1 1 0. 
hydroxy, 

2 1 -acetoxy-pregna-4-<ne*3^(Vdione. 

The compounds of this invention can be prepared by 
reacting 16,17-acetonides with aldhydes having the 
formula RiCHO, in which R\ has the meaning given 
above, in molar ratios ranging from 1:1 to 1:5, prefera- 
bly from 1:1 to 1:1.1, in aqueous hydrofluoric acid and 
concentrations ranging from 20 to 90%, preferably 
from 50 to 70%, at a temperature from —70* to 20* C, 
the temperature being choosen in order to give the 
desired epimer ratio. 

The product is isolated by simple water dilution, in 
high purity. 



Although working with unitary stoichiometric ratios 
between the steroidal substrate and the carbonyl com- 
pound, the reaction takes place in almost quantitative 
yields. 

5 Alternatively, instead of hydrofluoric acid, it is possi- 
ble to use hydrochloric acid. In tms case, however, the 
reaction is less selective in the isomers ratio and the 
product obtained is less pure. 
It should be noted that the acetonide can be replaced 

10 by the corresponding diol derivative. Under these con 
ditions the acetal is always produced with an excess of 
the B epimer, but with a lower selectivity. j 
Another aspect of the invention, equally important, 
conce r ns the conversion of the less active epimer of a 

IS / 16,17-acetal into the more active epimer. For a 
mixture of bodesonide containing only 30% of the B 
epimer, subjected to the above mentioned conditions 
for the preparation of budesonide from the co r re sp o n d* 
mg aceto nid e, is transformed into budesonide having 

20 more than 90% of B epimer. This pr o cess is very useful 
to recover active product from the mother liquors (as 
deriving from the crystallization) enriched in A epimer. 
For the epimerization of budesonide like compounds it 
is sufficient the treatment with hydrofluoric acid alone 

25 but, usually, an amount (tower than the stoichiometric 
one) of the aldehyde (in the instance of budesonide, 
butyraldehyde) is added in order to avoid any formation 
of the 16,17-dioL 
The following non limiting examples further illustrate 

30 the invention. The designation "A epimer** or **B epi- 
mer" is made according to U.S. Pat. No. 3,92&\326 and 
the epimer ratio was determined by HFLC using a re- 
versed phase RP-18 column, elutmg with 40% acetoni- 
true. 
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EXAMPLE 1 

50 Grams of desonide (160-tydroxyprednisolone- 
16,17-acetonide) and immediately thereafter 12J ml of 
butyraldehyde were added to 500 ml of a 70% hydroflu- 
oric acid solution, at — 5* C The mixture was stirred at 
0" C for one hour and then poured into 5 liters of de- 
mineralized water at 0* C The precipitate was filtered, 
washed to neutrality with water and dried under vac- 
uum to give 51 g of pure budesonide with an A/B epi- 
mer ratio of 9/91. 

EXAMPLE 2 

The procedure described in Example 1 was repeated, 
except that the drsomdc was replaced by other aceto- 
oides. The corresponding acetals with butyraldehyde 
were obtained in almost quantitative yields and with the 
epimer ratios reported in the following Table L 
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TABLE I 










Raao A/B 


Compound 


Sorting product 


Rnal pfoduci 






2a 


Desonide 2I-«cctstc 


BodCTOoidc 21 -acetate 


13/87 




2b 


Triamcinolone acctoradi 


9a-Ffooro-badcsoajde 


15/85 




2c 


Fluocinolone acetonide 


6a.9a-DiflBorc-b<idC3omde 


11/89 




2d 


Fhumolide 


6a*Fhaoro-badcjoiude 


(Appsfcn* 








(6a»Ffaoro-l6a. |7a<buxyb* 


dy only 








dcnediaxy-ll£, 21-dihydrcry- 


one cpuncr) 








pregaa- 1 .4-di«r£-J.20"dionei 




h 


2e 


Fhtnodrenolide 


6a*FTuoro» 1 6a. 17a-buty tideae* 


(Apparen- 






dkuy»l 1 0.2 1 -dihydroiyprgyia- 


tty only 








4«ne->JJ&dione 


one cpuner) 




2T 


Atcmonide 


9a-Flooro-21<hloro. I6a.no- 


12/88 








botytidcncdioiy»l 10-aydraxy* 










pregm 1 me l.?fW1ione 






H 


9a-Fhtoro- 1 6a. I7a-t*> 


9a-Ruoro- 1 6a. 1 7a-buty lioardio- 


9/9! 



C H 7 - ■?«■'•, -C'-.' 7 
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TABLE I-cominued 









Rido A/8 


Compound 


Sumng product 


Foul product 


-tptar 




propyl idt nt dwjty- * i p 71- 


■Mui t ft 7t i trti xii ii 1 1 ■ ■ i i 






dihydroxy-prcgna 4 rue 


ene»3.20-diooc 












2fa 


2 1 - Acetoxy- 1 6a, 17a- 
uopropylidoicdioiy* 
1 l£^ydroxypregBa> 
4*ne-3w204ions 


21-Acctoxy- 16a. 1 Tn tumuli m 
dioxy- 1 1 IT li>ilnny|iii jin i < n 
UtMiooe 


10/90 


2i 


6o>Fluoro-9a^nlofo» 
daonide 21 -acetate 


21*acetate 


10/90 


2) - 


Flooononiflc 


ft* IVi.fVfliintrJBHwiw. 

21~acctaie 


ca. IS/IS 
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TABLE n 





Relative Toptcai 




Ami-Inflammatory Potency 


Compound 


(Budesonide * I) 


Ex. 3 USP 4.404,200 


Ql39 


2c 


3.03 


2f 


4.S6 


28 


1.80 



Compound 



Relative Toptcai 
AabVIoilamniatory Potency 
(Budesonide - I) 



25 



EXAMPLE 3 

The procedure described in Example 1, was repeated 
except that the reaction was carried out at —78* (and 
quenching the reaction after 12 hours at this tempera- 
ture). Budesonide was obtained (A/B ratio 47/33) to- 20 
gether with unreacted desonide (about 40%). 

EXAMPLE 4 

The procedure described in Example 1 was repeated, 
substituting butyraldehyde by isobutyraldehyde. 16c- 
Hydroxyprednisolone 16,17-acetal, apparently only one 
epimer, was obtained. 

EXAMPLE 5 

Under the same conditions as in Example 1, but usinz 30 
l6a-hydroxyprogesterone instead of desonide, budeso- 
nide was obtained (A/B ratio 16784). 

EXAMPLE 6 

Under the same conditions as in Example 1, but using 33 
budesonide (A/B ratio 70/50) instead of 
budesonide having A/B ratio of 10/90 was obtained. 

EXAMPLE 7 

To illustrate the topical aim-inflammatory efficacy ot 40 
the new compounds according to the present invention, 
the compounds identified in Table I as 2e, 21 and 2c 
were compared to the compound of Example 3 of U.S 
Pat. No. 4,404,200. The compounds were compared on 
the basis of their ability to inhibit cotton-pellet induced 43 
granulomas (concentration necessary for 50% inhibi- 
tion, method of Meier, Experientia, 6, 469, 1950). Re- 
sults appear in the following Table n. 



TABLE in-continued 





Remove Topical 




Aju>. Inflammatory Potency 




(Baaoorodc » 1) 


2i 


5.90 



The present invention also relates to a method for the 
treatment of inflammatory conditions using a pharma- 
ceutical composition comprising an effective amount of 
a compound as herein described together with a phar- 
maceuncally acceptable carrier. Pharmaceutical dosage 
forms are prepared according to procedures well 
known in the an and, where suitable, the compositions 
as herein described may contain other active ingredi- 
ents, e.&, antibiotics. 

The following examples illustrate topical formula- 
tions prepared in accordance with this invention: 



EXAMPLES 

Compound 2i of Table I was similarly compared to 
the compound of Example 22 of U.S Pat No. 3,983,233. 
Results appear in the following Table IIL 

TABLE m 
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(a) r«t»«ifirw» Aerosol 

9a-Ruofo»2I<Mon>> 1 6a. 17a<buty tideoe- 
ttiory ll fl hf rlini j p n m ia 4 rrw V T dinar 
Oleic Acid 

Tine M*ft t fl ttftnwrt Ittntr 



6a-Fhjoro- 1 6a.l 7a-bary [tdenedioxy . II £J \ . 

dihydimyprggna-4.<ng-3 > 20-dionc 

(Compound 2c) 

Ethyl alcohol 

Polyethylencglycot 400 

Hydxoxypropyi cellulose 

Propylene glycol 
(c) Glycol Ointment 

9a-Flocn> 1 6a. 1 Ta^mry lidenedioi y • I ! p"J I - 

dthydioxypii gni 4 rnr 3.20*<iiQPe 

(Com pound 2a) 

Hexyiene glycol 

Propylene glycol moostcante 

White wax 

White petrolatum 
<d) Cream 

6a-ftoor-9a<btoR>- 1 6a. 1 7a-burylidene- 

dioxy*ll3-hydroxy. 2I-*cetoxy-pregna-*- 

cnc^ljone (Coin pound 2i) 

Propylene glycol 

Glyceryl mooostearate setf-etnoliifytng 
Glyceryl monostearstc 
^ffft^f Fry 1*^ alcohol 
White beeswax 

Chlorocresol {4-chJoro-J-methylphenol) 



65 



Gtnc acid 

Porified water ox to 



1-10 rag 

0.5 mg 
3000 mg 
7500 rag 

O05-5.0 mg 



400 mg 
300 mg 
5 rag 
300 rag 

0.03-5.0 rag 



100 rag 
20 mg 
60 mg 

880 rag 

10-100 rag 



47.5 mg 
1.5 mg 

10.5 mg 
U> mg. 

115 mg 
0.075 mg 

OlOS mg 

0.03 rag 
100 mg 



Ex. 23 USP 3,983053 
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I claim: 

L A compound according to the formula 
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flammatory effective amount of a composition accord- 
ing to claim 5. 

7* 6a-Ftaoro* 1 6a, 1 70*buty lidenedioxy- 1 1 aj 1 -dflxy- 
rtmTyjirrpii t mr 1 70 flifmr 
5 8. A pUuiujLcuocal composition having antiinflam- 
matory p T rp****^* comprising as the active ingredient 
an effective amount to the compound according to 
claim 7 together with a pharmaceutically acceptable 



10 9. A method of treating inflammatory conditions 
which comprivn administering to a patient an anti-in- 
flammatory effective amount of a composition accord- 
ing to claim 8. 
10. 9a-flnon> 1 6a, 1 7a-buty lidenedioxy- 1 1 £,2 1 -dihy- 
15 fir m > [ i 1 1 [ in ■ < m r 1 70 dirmr 
in which X is H, Hal or CHjCOO-; K\ s **• A poannacemical composition having anti-in- 
CU rfCHjJiCH-; and R 2 and Rj are separately H or HaL damnatory properties comprising as the active ingredi- 

r a nhnnmrMtri^i • « - «m an effective amount of the compound according to 

Z A pharmaceutical composition having ann-inflam- ^ pharniaceuticaily acceptable 

matory properties comprising as the active ingredient ^ c ~ Cf u * c ™ 1 W,U1 * y 
an effective amount of a compound according to claim ' A method ^ inflammatory conditions 

1 together with a pharmaceutically acceptable carrier. which comprises administering to a patient an anti-in- 

3. A method of treating inflammatory conditions flammatory effective amount of a composition accord- 
which comprises administering to a patent an anti-in- ing to claim 1L 

flammatory effective amount of a composition accord* 25 13. 6a^uoro-9a-chloro- 1 6a, l7£-buty lidenedioxy- 
ing to claim 1 110-hydroxy, 21-acetoxy*pregna-4-ene-3,20-dione. 

4. 9a-nixjro-21-cWoro-l 6a, 17/3-buty lidenedioxy- A p harma centical composition having antiinflam- 
1 l^-hydroxypregna-4-ene-3»20-dione. matory pr o p eroe s comprising as the active ingredient 

1 A pharmaceutical composition having antiinflam- M effective amount of the compound according to 
matory properties comprising as the active ingredient 30 13 togctber ^ a Phannaceutically acceptable 

earner. 



an effective ~ °f the compound according to u A mKhod * ilI fl am ma t ory condition, 

chum * together wtth a pharmaceuticaJly acceptable which compma administering to a patient an anti-in- 
carner ' flammatory effective amount of a composition accord* 

6. A method of treating inflammatory conditions 35 ing to 14w 
which comprises administering to a patient an anti-in* 
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